The refractive index of soybean (Glycine max [L.] Merr.) leaf cell walls was measured by two methods. The refractive index of fully hydrated walls in the living leaf was about 1.415, while that of dried cell walls was about 1.53. The refractive index of the external surface of the living leaf hair was 1.48.
A leaf reflects light largely because of refractive index discontinuities between air and cell walls. Most of these discontinuities are at the interfaces between intercellular air spaces and wet cell walls. Therefore, knowledge of the refractive index of the wet cell walls is important in theoretical considerations of leaf reflectance. The refractive index of cellulosic materials changes with degree of hydration and consequent swelling, so that assessment of cell wall water status by measurement of refractive index may become possible.
The refractive index of cell walls cannot be measured precisely because growing conditions vary with time and cell location, and because cellulosic materials are birefringent. The two indices of refraction of a piece of wet cellulose typically differ by about .07.
The cell wall refractive index was measured by two differ- The results of the infiltration experiments are shown in Figure 1 . The minimum reflectance was at a refractive index of about 1.415 at a wave length of 800 nm. Consideration of the dispersion of water suggests that the 800-nm refractive index of the wet wall would be about 0.002 lower than that at 589.3 nm, a difference too small to be detected by this method. The average refractive index of the wet cell walls exposed to air in the mesophyll of the soybean leaf appeared to be between 1 Microscopic Observation Method. Small pieces (about 5 X 10 mm) from areas between the main veins of almost fully expanded soybean leaves were cut diagonally as shown diagramatically in Figure 2 . About 10 sec later, the pieces were placed in oil under cover slips on microscope slides. The truncated, vertically oriented, antidermal walls of the abaxial epidermis were observed as the microscope was focused up and down. The optics of the system are such that, with a narrow cone of illumination, the microscopist can tell whether a narrow vertical object has a higher or lower refractive index than that of the surrounding medium (1) . If the object (cell wall) has a higher refractive index than that of the medium (oil), the object will appear bright when the microscope is focused slightly above the object plane, and dark when the focus is lower than the object plane. This effect is reversed if the object has a refractive index lower than that of the medium. With complex shapes, the optical effects become hard to interpret, but vertically oriented, truncated cell walls surrounded by oil present a system that can be readily evaluated. The aqueous cell contents present some difficulty, but this material partially evaporates and the remainder pulls back to the uncut cells after the oil is applied. The microscopist can see where the cell contents are intact and can observe the adjacent cells from which the contents have just retreated, thus being sure that he is observing fully hydrated walls. This method requires some experience and is not completely objective, but the refractive indices of all fully hydrated walls appeared to be higher than 1.400 and lower than 1.420. The great majority fell between 1.405 and 1.415.
The same microscopic technique was used with oven-dried leaves, except that the dried leaf pieces were crushed on the microscope slide before oil was applied, and fragments of epidermis having the desired orientation were found by search among the broken leaf pieces. The refractive index of the antidermal walls of the epidermal cells of dried soybean leaves was between 1.525 and 1.545.
The external boundary of any object tends to disappear when that object is immersed in a medium having the same Regenerated Cellulose Film. Regenerated cellulose dialysis film (Union Carbide Corp.) was used as a model to test the possibility of interaction between the oil and the cell wall. Regenerated cellulose film is similar to the cell wall in that it is laminar in shape, is a cellulosic material, and swells upon imbibition of water to about the same degree as does the cell wall. The refractive index of the film can be checked in other ways than by immersion. Pieces of this film were washed overnight in deionized water to remove the glycerine with which they had been impregnated by the manufacturer. They were lightly blotted and placed in an Abbe refractometer. Although this refractometer is designed for liquid samples, it can be used for films if the sample film is pressed firmly against the measuring prism. The determination is less accurate with films than with liquids.
The refractive index of fully hydrated, regenerated cellulose film was between 1 The correspondence of the refractive indices obtained by the two methods indicates that the oils do not penetrate or otherwise interact with the cellulose so as to invalidate the refractive index measurements. Despite the fact that the refractive index of the regenerated cellulose is slightly higher than that of the cell walls, both wet and dry, the regenerated cellulose seems to be a good model for the cell wall.
CONCLUSIONS
In growing Harosoy soybean leaves, the average refractive index of the hydrated mesophyll wall exposed to the intercellular space is between 1.41 and 1.425.
The refractive index of the antidermal walls of the abaxial epidermis is between 1.405 and 1.415 in the fully hydrated living leaf, and between 1.525 and 1.545 in the oven-dried leaf.
The refractive index of the external surface of the leaf hair is about 1.48 in the hydrated living hair with cyclosis occurring. (The exernal cutinized wall of the leaf epidermis may have a refractive index similar to this.) The oven-dried hair has a refractive index of about 1.53 except at the extreme tip, where the refractive index is about 1.48.
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